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Abstract of JP200331 1258 

PROBLEM TO BE SOLVED: To provide a method and a means for simply cleaning and restoring the 
contaminated soil on the site of contamination without removing the contaminated soil from the 
contamination site and pumping up contaminated ground water. 

SOLUTION: In the on-site restoration method and means of contaminated soil, such as operation is 
repeated that water for soil restoration containing micro-organisms having the soil contamination 
substance decomposing ability is injected into the contaminated soil from a pipe for injection, the water 
for soil restoration is recovered from pipes for recovery disposed on the surroundings, the recovered 
used water for soil restoration is reproduced by replenishing the micro-organisms to the recovered 
used water and the reproduced water for soil restoration is again supplied to the contaminated soil. 
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PROBLEM TO BE SOLVED: To provide a method and a means for simply cleaning and 

restoring tlie contaminated soil on the site of contamination without removing the 
contaminated soil from the contamination site and pumping up contaminated ground 

water. 

SOLUTION: In the on-site restoration method and means of contaminated soil, such as 
operation is repeated that water for soil restoration containing micro-organisms having 
the soil contamination substance decomposing ability is injected into the contaminated 
soil from a pipe for injection, the water for soil restoration is recovered from pipes for 
recovery disposed on the surroundings, the recovered used water for soil restoration is 
reproduced by replenishing the micro-organisms to the recovered used water and the 
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n^r {I) 

±mi>i.z\,tmLutiK ym^\.z\i±m^\,zw^^iifzi^ 

xh-^x. mMmii±^mmx^±mzh*). wm. 
iimm±m'pizh^x o izmm±m^zMx^'ttzmwi 

li<7)|IIlRfflAM7- (2) bizX-^xm^^ti. 

^m(D®m^u r ( 2 ) {i. m&xm^-^-f ni)^ 
m.*)m< X 0 izmm±mmmizwM^tix^j:^±mm. 

MiiAffl^Mr ( 1 ) xmiii^m.t:ifttxm±mmm 
ffl7i<sr ?f i?j±«ti^ izm^ Lx ±mmm'^M(omt:m 
hit. fBm±m^^mixmim^ur (2) izm 
mtti±mmmmyiii:m&xni:itLxmi^L. hijrl 
timmi^±mmw.myiii,zum.mnm^ ^ t izx 
^x±mi^mmmm^:n^^'^fzcoio. mm^tti 

111^312] ±^mziimxni}K Tm^ut±mn 

m^±m^i,ziiX'titii^<om.(omiiLi}m'r(^iix 
h-ox. ^m.Dii±mmmx^±mzh'o. mim, 
iim±m'¥izhi>x o izmm±mtzmx^'^^xm 
^ur (1) 

±m^ziimnf}K Tmizii±m'pi>zw^^tLtim 

xh-ox. mmmii±mmmx^±.mzh^. m&K 
mmm±m'^izh^xo i,zmm±mi,znx^'ttim^ 
ffl^oigjRfflAMr (2) 

m&xm^n 1 ) <7)miiii:irLxmm±m'^m 
m±m'i'^miixm^ur ( 2 > comxn 
izwmuz±mmmm^im^'^^r ( 2 ) *><i>]R'5ait 

m.mm±mmmmyi^mw&mmm^ >r t izx 
'yx±mf^msMi^mmi:n^^-±%>±mmmmyiimm 

(2) {i. mrtXm^Uri 1 ) $rK'9^<ckdl; 
[0001] 
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Wjmmmw^mizmii:>(r>x\ t<iz±mm9 

[00021 

i^commzxhmmcr>mm^^mt^j:'>x\'^i. '5r*»-c 

rxm^j:t'cDmmi!mv^ h'^mm^j:tiz$5\,^x±m 
f^mimmt^j:':>xt5*). ztL(>(Dr^m±^t:mt-th 
tiib(7)±mmwjm(r>j!ic0:. m^i,zm-h~-xm 

[ 0 0 0 3 ] ±mmmit±mmmmmifm 

b izx^mmm<m:k^3\^mz-msmti'±^ v^o 
■c\ mm^ titz±m<ommmmM.izmiL^tii, z. b 
tm<wm^tix\^h, 

iooo4]mm^tLfz±mi)'^^miMt:mm<z 
bi,zx 'o±m^7tmmmm^-±^±mmwmb tx 
im^<Dijmtimhti. tfzm:^i^tix\^h. mm. 
f^m$KfzmTyi^m^±ifxmmt(o^m^^m 
I. mm.izm^-tmmm. 'm±mi±m>m 
m^z^i^L. mmt^mnm.izxm^^'^^tmst 

ifi^i-f-sKSttai. ttzi^m±mi:M^i,zMLXwk 
i^Bitxmoi't^M^^mmmffi'ffhtix v ^i. . 
[0005] tfz. •{^m^titzmTA<.t:m^±ifx!m 

^^ttz*). mTym<^T^mx'mmi>z^m^^ttz 

^mizm-i^M.tiS^mx'$>i>. -is. nm±m't(r>h 
<r>^w.^^Lx^^^m.Lxm.^m:mm\i, -i<^n 
xvi'jmb^h, cioidtc. zixt><7mwc^mij 

mn<^^m<^mmm: < <mmifih 0 . b<\,z 
mm^wm.<7>^mx'\i^«D^. 

[0006] ^<r>tz«^. ±wmm<7>^j:i}^xi>. mmi 
^nmLfz±^mtf<zi:hm%. v^;bt^§ am ^i^^f 
A:s^-'yBy\.zm-hmm'^t'>x\^h. ^x^nm 

:^y^^ vx^<r>±mmmi^^:^hb^-h<mifihmmi 
b^tix\^^, mmi. m\.z±miizmMx^hm.w 
x^mnn^^^mth-Hmxwi. m.<^:j^^^)v^-\<z 
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'mk^thii'mimh.htix\^^ . 

10 0 0 7] ±«r^^$:?i#ec: \.x\^hmmm.^ 

<r)Wk±mz^itio(mkmz^(r>t.t.WM\^-kM^. 

wm^(r>mmmmm,zn \.x±m^x'(rmm.\t'^ 
<rmkt b i:>izm^t. mmmmmmmr ix 
ltd, ztm ^mmmmifij t ^w&mmm 

mij^-w^^-^^zt-i}mm^j:fz!sbx'h6, ^<^m^i 
■m-ti^fzib. mmii^mmi:m'i'mzmm^zmM 
■tmxi:m^tz 0 . mi:±Mmni,znx iti^u 
rx'Emtm<^umm\' ^ ^tix # . 

[0008] mUtMmf USP-5120160 (Environ. 
Reclamation Sys. Inc.), USP-5080782 (Environ. Sc 
i. & Eng.Inc), USP5.032,042 (New Jersey Institute 

of Technology)ai^hM7iRfflFDE-3839093 C2 (BuaerS 
pezialitiefbau Giiibh)l?C0#^fgfc{4, m^^'^Wi^^ 

"^mmmix. i^miM^^mmt-t^imtm 
mtix^^i. Li)^L. ^mmm<'i,zii. m^min 
mtix/tiim*)m'timt)^h'yx^mb^:^ hm>i}> 
^±{3, WLm^mzmw\}xmmm3\^m^-tm 

mT^i^-'m\'^x'mm^m^i}m^^u<Mz^t o 
mxhh, ^-^x. f^m±m'pi,zt5^^xik^^mm^: 

ixX^^l, 
[0009] 

[l&Bj^mLJ: 0 ttmm] :^mii. ±iBL/SW 

m>^^j:^titzh(7)x%'o . ^(oa^it. nm±mm 

:it^j:<m^izmm±mmit (±s<tfii:tv^a ) t 
^ifm^m-fh^itx'hh. x<ommui. r^mt 
mmmi^thmms^i^m±mizi^m^ith ztiz 
cfc ^±mmm\^x'±mmmmm(imty^^ y- 

[00 10] 

TU<^wim<mmi^zxhnm±.m!^ity^A h 

izx->xm^^^^tti<x-^tz. 

[0011] 1 . ±j«gi5ic{i^p*>\ T?gajfc{i±« 
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^f^m±^'¥i>ziiKtifzisbmwi(^m.iii}m'r(>ti 
xh-yx. mm.nii±mmmx^±mzh'o. mm 
intm±m'¥i>zh^x o \.znyk±mznx^^tz^ 
m^Mr ( 1 ) ±m(>\,z\tmmuifi. Tm>^z\t± 
m^^zm.^tim±mmm^i^i:mL-fhii.t><7ym. 

±.mzh 0 . mmxii\m$k±m^^zhhi. o i,zn^± 
w.zmx^^tzmLm<^wmfur {2) tizk-^x 

Affl^^M r ( 1 ) y)m< X 0 i.zn%±mmAzwM. 

( 1 ) *)imm.t:ifrLxm±mmw.m7ii^f^m±m 
'i'izmix±mf^$kwsmm^'ff^j:hit. x^m±m 
^^mixmrnm^-^^r ( 2 ) i,zmmLfi±mm 

immmzmmmi^:W^i-h z t n<t nx±mnm)i 

wmm.WM r ( 1 ) t i y)mm±m^\,z^m'rh 

[0012] ±Mimyk±mmy^^ vm%-m(r) 
^^zm L^mmt LTTie ( a > ~ ( i ) iimit:>fi 

±mm%MMzmm(^^m'>k^^^^^h ^ t mm 
t-thmi^ztmmyk±m(r):^y^^ vmmm. 

( b ) ( a ) \izii\^x. ^mmm^^mz^m 

( c ) Htn ( a ) xts ( b ) izti\.^x. mm^comnm 
M¥±m^x$>hz t ^mLti'mm±m(D^y^ 

[0013] ( d ) ±mmmmi)^-^^?>±m^mi 
M(7)^mm^^i-mmimmzim^tix\^t z t 

[0014] ( f ) ±mmminmmm^^^m± 

mktti>mm±m<^^y^^ hmm-m. 
[0015] ( g ) laiJRfflyNM r ( 2 ) (7)Tm^mxm 
( 1 ) cormx ^m<. t>-:>^7i<mcom±m 
0 m^^msizwx^tix^^izt: imit'ri,mm± 

[0016] ( h ) aAffl^NMT ( 1 ) i)-hx^Vk±m!^ 
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r ( 1 ) i)>(>m.'th bbi, icaAfflAM r ( 1 ) stx 
[001712. ±ffia5t{i:aAP*^ T^fc{i±«| 

xh-iX. m^u\i±mmmi:'o±.mzh'o. mm. 
'iu,imm±m^\zhti.o\izmwdmz^^^t:mx 
m^ur ( 1 ) mmz\mmtK Tm^\.z}.i± 
m.Mzm^^ixfzWcmm%my^^^m-hfz>^<^mL 
(^m-xiitmihtixh-^x. wm.u\t±mmi.'o 
±.mzh 0 . mLX^mm±m^hzh s i d ^zmm. 
mi.znx^^ttzmmmmLmfMT ( 2) wm^ 
m^ur ( 1 ) crymMitirLxmm^m^zmk^ 
ix. mm±m^i:^mLxwur ( 2 ) coisa?L{ciii 
^L/^±aiMiffl*$r^AM r ( 2 ) *>^>Koai-r«ffl 

^zmm^^^w^-fh ; 1 12 J: o -c±«i?^^«^jgtg 

mmi\^mummxwMr ( 1 ) ic'K*&-r^jii?gii^i 
fc. Sr^rt. *»o^i^fflioiiiiRfflM'^ r ( 2 ) (±. i?[ 

[0018] ±ie2c7)?§^±«io:t^-^^ vrnm^m) 
nrnt L\w^t LTTie ( j ) (mm^mfh^t 

{ j ) wmm,^zm[-fh z t i.zX'^xmmimx'^ 

[0019] ^^m<r>±m!m-mt ^m-mm^ 

fi. ±mmm7i^^mzn^±mi.ziSi^^hmx-^j: 

izj:ismmi:mmmm±Li::zt . Rx/±^mm 

mmm^X''ff^j:htilcr,X\ ^MtfS#-C*>oii#t 

immix-^miyX'^hitx-h^. iTf. *^Bfl$:$ 
t^izmmzm^-t^, 

[0020] 

[liBflc7)||sg<7)?g®] {italic. *l6BHc7)7j-y9-^ 
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i3mizm\'^mmi:mm±mi,znxit:mmm^^9jk-t 
immmmx'h'o. ii2{i. ±tmm<^mmm^^±if 
x^fF^ifzm^mmx'h^. nm^^za. ^mco^m 
i>zit^<7)m^^i:nixhi . 

[002 1 ] HlfctJV^T. SEAffl^'NMrUS. TJfggJ 

izm.111 It. ±^mzmxn i2ti)Wi^tixi5 
0 . mxn 1 2{i?5^±ai4o^ffi4 1 i 0 1±:^ («! 
mx*)±.) izh'o. ^ur:^mimm±miznx^tix 

mizii. iixm^urim'o^Kmx'mmmj'^ 

■ir2tiWm^tlXt5'0. lBlJRffl^NMr2li. TSggUC 
iKA?L2 1 fc. ±i05tcIaIiRP2 2t3&ii5(t^>fiTfc 
0 . igiRP 2 2{i?§^±«4c7)^lS4 1 J; 0 t±^r (m 

®j:o±) ^ur:^mmm±miznx^iix 

v^-g.. (slJRfflvNM7"2coTMiaAffl^NMriiOT4i8 

{i=3:v^ (-r^t)-^ i OSggPfcS)!. ) . 02{4/NMri t 
AM 7*2 Offia2r*-r-0!lT'^ t i}K ^Ur2 i}^JU r 

±. 'Sri:') {SUS^ii'Srv^. tfz. mUl im^X 

112 lofLs. nmmmmmi. ±mmw.yiimm(o 

[0022] mxm^U r 1 iO^AP 1 2 ±«l1f 

rp^mx±mmw.mmi^m<7^m'^3 imii^tix 

fi^mi-siet3 7AiiS{t'^>iiTv^§, -ij.mm^u 
mi,zm.mttzit^yr2iifixmm-rmm3 3t-B. 

mizm 0 (r>i,zm itim<7Mmimti xoiz.m 

^t^j:^mmsmnmmizx->xmwMmtimm^tL 
1.0 aAffl>'^Mrl. mum^uy°2tuztp^'wx'h 
-^xh. w\ a^±^i:<?)ji*i4^^ti 

[0023] <J:rt^±fe^o^§^«<o;j■y^f hm^^ 

'&c7)^m^mm<7)mi,z-:>i^xm^nti . z (D^mii± 
mmmmmmzmfi^tixfs'o. SAffl^Mr ( 1 ) (d 
Tm^t,zm§iLmmi'ri^titzWL7ii:r:i)-^±m^mmm 

^jfeaA^ni), ±mmmmmtmm±mbmmt^j:i}^ 
mm-imz. Wi±mt^±mi^min^^mLxf^m 
mimT$^^tt{>iz. mmyii^(r>wmmmim 
itth {mmiwmit/^mi^nm^sifizj;: ^m^im 

T) . HIJRfflAMr (2) a. m^mtx^i:: 
±«H^mffl*^iKA?L^jifCIX03i^. m^ttit: 

±mmmyiiiimmn 2 2ici6]*»-:.t±:^^isv^±(f 
ti. ^ma2 2i)^^mmm3 5i,zmm^tii, m&m3 
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±mmmm^ dzm^tixmtSL^tii . 
[0024] ±mmmmmxit. mm>'m'<?m 

±m<7)^mb'izx^x. ^mmtmifti^. m 
mmm^yrp i,zx m'^'^cornxx-h-^x i> i < , 
ttzyi^mmmtti^mLKX'h'oxh tti. m 

myii<owmm±-thtzi^iz. iSAffl^N°-f7-2<^)T3iS 

mmxm^-^^ r i c^rm^x o (^v^eM) tz 
hiztt^'mx'ht, tzfzi. mxm^ur2<7)T^ 

r^mi,Ui'i}'mmiX\^< ti^o imSMiz i s t CO 
Thl, mmWiLfzmTyi<.X'Mmi:MhX'Oii. 

mi^mxiihimmi>zim^^tixi^i>m^m± 

ibizimrmynmx o i>±u-cmmkmm o^Lt 

[0025] i±wmmmm^mmi^-t6mmi]^m 
mizi5\^xmmzu.m^i±mmmm^mmi:^t 

hm^mi. ±mf^m(^^i,zi^mLfzmmi^m\^h 
:iti)^x'^. i^mmiznLx^'!>^mm^:^-tm^. 

(f. y xz-fm) wmm mm. N/uxy. hv 

dfj^y. PCB^i:') ^$:^)gtl.PseudoiiionasJlHJi 

tmmm^z. ^n^^ts^m^mmmmm^^ 

i"!)^ i;*^^^'^>i^■CV^|)Methylosinus, Methylomonas, 
Methylobacterium^ Hethylocystis, Alcaligenes^ Myco 
bacterium, Nitrosononas, Xanthomonas, Spirillum, V 
ibrio. Bacterium, Achromobacter, Acinetobacter, Fl 
avobacterium, Chromobacterium, Desulfovibrio, Desu 
Ifotomaculum, Micrococcus, Sarcina, Bacillus, Stre 
ptomyces, Nocardia, Corynebacterium, Pseudobacteri 
um, Arthrobacter , Brevi bacterium, Saccharomyces, L 
actobacillusO^atcJi-rsSS^i^^Srffll^-g, t i)^^ 
I. 

[0 0 2 6] t/t, EDTA^i:'<7)^JSdfU~hfl:ffK» 

mizxh±mmmm^mnx'hi^K zni^^^^mti 
mij^^tm^uzii. ^■<i-)v:^mizmthmmti 

T, ^^i-JUX Xf'f^'h'rrx (Bacillus editabidus) 
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, ^•^'f-JVX -^-y^U:^ (Bacillus subtilis) , /^'f•;^ 
:^ ;<>yTU'yA (Bacillus megaterium) , /^i-zl-X X 
7 r X U ;^ X (Baci 1 1 us sphaeri cus) ^ Kti^Hf htl 
l>, Cl^I^ti, Bacillus edtabidus-1 (WL^ 

W^f^l 34 4 9-^) , Bacillus subtilis NRIC 0068 

, B. megateriumNRIC 1009 , B. sphaericus NRIC 101 
3 ^i: i: LX^lzX^thZ t i)<X'^ h , 

[0027] w\(r)^\iTh^mm^^'fmM^t lx 

#ggK58-4 3 782-^^3laiiOS^JL-^'t:^X 
W>^7)Vii^)y^XW,. ^plid and Environmental Hie 
robiology vol . 56. p. 3346-3353(1990) \,Z%im<^ryu)'\ 
:^'-ry '^AMOMS, Applidand Environmental Microb 
iology vol . 58. No. 2. Feb. 1992.P. 671-676tiB@C0Gram- 
negative isolate7t)«^{f ^>ii|,, Z.tLh<7ioh. mi. 
(f, • Xr^ i^\iyx (Pseudomonas ed 

itabidus) (i, Pseudomonas editabidus- 1 (8tU5f 
M^II1 3 6 34^) tLXX^Xth. 
[0 0 28] ^t^l.Z'mc/^EDTkmm^^thmMHi 

t LTJi, imi^^xhi>^^^j\^x • XT ^j'h'rx 

(Bacillus editabidus) Rtf:>(Vy^XJ/^^^— • X 
f^^h'yx (Mesophilobacter editabidus) ti^mf 

X.TA^\^i^X (Bacilluseditabidus) ti, Bacillused 
itabidus -M 1 {mmW^m i486 8^) Jlt^c 

illus editabidus -M2 dSOlWffi^ll 1 4 8 6 9 

^) (^mtmx'hh. X, ^r^yiDvt^ymm 

y 7 -f n>'s;^ • XT ^ }:Lyx ( Mesophi lob 
acter editabidus) {J, MesojAilobacter editabidus 

-M3 mummm, 1 4 8 7 o-^) ff^m-ttrnx-h 

I.. 

[0029]t/v:, 7x y-;NS^^? VY-)Vmt-^ 
^^mthU&Mb LTti, mm\i S P4352886-^S 
t^4556638-^(c:fe®cOv'a.'> h't-^;^r^ycb-173(atcc 

31800) timfh .1 1 I . :iti(><7)mmimmn 

^i^Y-)Ummx^m^. h'X7xy-;UA55ri:> 

:>iy-/mmmi:mmmj:m^ythwjxmmi. 

m-i^mta^tih 7 x y-)m-^^nmzj^m^fitz± 
mx'ht. ^mi^m\^mmitLxmiufi^sp4 

2 7 49 5 A^liZsmcoi^j^^^^i-xyjutl^y-ty 
X3p (atcc31483) imf^ i t ifiX'% h . :iixt><^mj^ 

'i/iii<mmn^i:.ti:hm^±m±. mm. 7-^y%. 
y~^y^hMi:h^:^ y^(r)^mm>m-^ww . 

[0030] ^fc, ik^mmt LT{±, Bttc#Ji$ii 

Tv^^ioo{j*\ ±wmt^^nmzmtxwz^zx^ 
^)--y'/Lfzi^a)mmx^. im.<r>mm.-^m'h 
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[0031] [±mmmA(.^m^mmm(7)mm 

t^i&]y'^)\^, iSimfi<^m^x'nmx'^ hXo ^zmm 
mt tv\ ^cr>tzibiziiw&mti^mxm^u r 
i)^^®m^u r^mmmmm'i'trmtxmmi!^ 
m-&^<m^Lx\>^^:ltimtl<. ^^(om 

twM(r>mm^<yyx{i. mmmyi^coi&smmizm^ 
mh->x. ^<r>^WLtLx\,i. ^«!i%ofitii^^^j!dr 

[0032] 9mm^im^^mt tx 

r 1 ■/}^i^mum^-<^y°2^\^f}>^xmwi.m)mmxh 

limizm^h i o i,z±m^x^m ■ m^-t^ i a ^j:m 
<r)mx%h'mi:f^hh. ^<^^\izmmmmm 
ti^^-^m'&.x'hix\i. ±m^x''itm ■ im-t^mx-^j: 
< . mmm<DW\im^j:nmimif^zti)^x'^ icox 
t<i,zntL\<\ 

[0033] tiiTiz. mmim^<mm<oijmi,z':>\,^ 
x^i^izmmt^, ^im»t txa. mm. vy 
?:'^tsi,<7)mt L< . Wi^mc^mzmttztmrn^j: 
b'timfi^ti^. immttxit. mm. m. mm 

vm^. s ^^y)\^^j:}it/'mmm^x'U^ ttiiy<7)m 
<m^^i^tix\'^ii)K ^mi(7)mi,zmtxmmm-^ 
mi><7)t:M^im\'\ ttz. ^^mi,zm^^^^mmt 
txii. iimmmmizi^mL^ mm^mm^m^ 
izistsijcoxhtiif. ii(oxo^j:i>(7)xi>mm'^mx'h 

tzm<7)mmt:^i^. mt. ^^mm^:mmt 
ixm^xhx^\ ^mmmmtth^^m 
mii:m\<^h^thx'^^, acm^mmm. -ens 

mmmmmt■tm^^il^^x'\.^h, mt\>^ 
[0034] *%Bjtctjv>-c . mLitummm^^ 
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mmmt txit. mm. mmmmimwz-r 
X 0 m^^^ uzmmmmmmm^^^ijm. x 
^^miz\immiii:m^n^^mfzi-xdiz mms 
mmm^zit^m^'^tijm. mm^mmmrzt 
^ximmtu^m.-tiijm. mmmmm 
mtz-r^xiBmmi.zfm^'t^ijm. ^mi^mk 
mmtzt^n^ximm. mniy/imizmtj2>ib 

mi)mizmix\.^i. ^^^mm^zm^ r^s^j a. 

m:^mmmmAzssM<^ nmm/o^mi,z}&'yxm\'^ 

i^tlXiD^. tfzJlS K3600•CiS^$i^TV^|> M^CT) 

^yju<D^i<zm 0 0 . i: icv^ u^r-tjv 
ittxmti^hmmmtijmx\ ^mmmm 
m. mim^^t^^mjt^m. mit^u. 

1 1 9 7H(Iie§tlTV^|,, 

[0035] u^mcomm. mmmmmmmmm 
SrsaiEfcrtST^ X . ^<7)mti!,m^^+^i,zimmi>z 
mmx'%i<7)x\ mmmmmmmimi. i 

mmzhtz-ox^^mmx'^ ^<Dx\ ^wm^m 
^x'hh^t\.zhh, ^mM. mm^K^JkHzm 

mmz},mtx\ mmmi^m».mzm&Lx\^him 

x'hh. ^mn^n^^^h^^mw^mmntLx 
\t. r9'j)VT^Ym. m^-T7'))VT^¥m. pv 
A-^i^-^K^. pwA-<^m.m. %mitmmm. t9 

)v^y^i-h')^M.m. K-:^y^~i-ymm. mm^ 

mi(^mmimx'^in^izmmmt:miiit. ^me^ 

Sr:>^fmi,zi:>tz'yX^mzmtiii:nmth i0^4>(f 
[0036] ^fg^iOft^Wh tXTi^ U/UTS m<D 

m^cr>mmmy)u<r)mmmi>z-?\,^xmBnti. mwi^p^ 
^yjui. ^mmnf. n, N'-^^i^yt-xr 
^u;i-T5 V) ^t^tfzT^vivT^\^=f:y^-mm. 
t^mnmm 20, oooppmsjg) tt:ms 
t.m-^i&mmmm. n, n, n', N'-rh^^ 
i-)\.ai^uyi^T^y) . m-^mmi mm. mmm 

%hflfZif^ U 5 0 0 m WT. ^t.\.<\t 

5 0mxiWT. x'^^t\^<\tx"5mp.m<mm-h 
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[00 37] Ztii^cDnmmH. X^MmUi. mB 

im(^^m-m^imm\^i . mmmm^. voi.b.n 
0.9. 1990.P. 563-574. m«¥4><^ ^nmummm 
^<^i)i6] • • ssj . myi^tm^, V01.34.N0.10.1 
992. p. 829-835 ^j:i:comm^i^m^imzm&ix 

[0038]*:^, -atssst im<^mikim<o^m. 

[0039] ^ ^^zm(r)mmm<r>^m'mmmh i 
mtLxm^^i>iibi>x'^h, mm. o^y-^ii^a- 

[0040] im.m(omijm}±mi^miMmmt: 
^timmi. ±mmMyiii>z^ttitimx\ mxm 

r(r>miU)^ ^f^m±m'pi.zm^^iii, ^ ^nx 
it. f^m±mi>z^x^tLt:mmii}mmm)Lxmm^'^ 
^ rtzf ij^i, t x\ ^mmummm^-i-'iiizm 
Lx±mm%^'^ti:o-mifihh. tts:h*>. m.^<^ 
wmmmmwmmf^^'yyy^ lt \^h'm-ifih 

^(^tzMzii. m±miBS^7i<.ii^mm-^mx'i)'-:>f^ 
m±m'i't:m^m'^m^mmx'm.mzmmiix\<^^ 
:itmtL\>\ tfz. ^<^mm<^^m\tx'htii,i. 

[0041] aiTiz. ^cox d^r. mmsmmmm 
v^mmmi>z-?\^xmmti. mmfmmmt^tix 
a. fmix)^m±mi,z^^x^imAxh 

!> i<^. WL^^imA^nm^^mx^-tizb iz 
s ^ umt^mm Lxmmiz^m$)h\ mm,mmi 

y. ^y^y. r;l'rs>"5ri:0^vS^tge«M^>' 

Tjv^y^. ^y^-ty^j:)£(7mmm.m ■. $ 
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[0042] tfz. ^)^~y. ^fy-Ty. ^i-y. 
^y:pm. ^)^i}'^^j:^i><Dtmmx'^^, zti(^ 

mmuzm^m<7)imi^^Mxh^. rnxm. 
izX'yXimmmim<7)mm. t<mmm<D 

[0043] *^BH(-t3v^T{s. ±mf^minmm^ 
^thw&mmmzim. t^j:hm^ituzmi>z 
Lx. ±m'¥i>z^m-i. wmummtrnttxii. 
tQm>h^^mmi}^ditiit^j:\,^xoizm^^tiiijm^j: 

xii. mm. m.mm^tx^^mmmthXo 

m^i^mtmnmm. mETxmi\^izmmi: 
mx-ti>ijm. w&my/i'mizmtji^fz^mm. 

[0044] nmmjmmmmn. m.mmmBi 

I. , tfz. mmmmzm^' ^m^tixitoxo 'SrtiM 
mmi)m^^mt:mizm^zbi}^x'^i. ttz. m. 
w^mtxmMX'^ hm^iz^x hib h^mb ix 

[0045] ^mm^itmmmt. mmmm^i,zu 
nx^^tzi!b. >mmm^\^±^-t^^bt^x^ . mm 
<7)m.^^mi:mM^tx'^h, ttz. ph. ^m<o^tm 
mzm-mm^fjiK . mnmmizmt hzbm- 
^s. amm^imb lxh. r^^vfur^ m. 

u 7^ V)\^mv-rm. Tju^ym-t h u ^j^m. k- 
^y^-i-ym. mm^mtji^hzbifix'^. ± 
«<7)4jf«4!R!i(ovStt Loo . mmm^mt<±^ 
<mm(7)mmizmimi>co^j:i^if^^^h^j:\\ 
[0046] nmm^itm<r>mm bixr^ujur^. 
\^m<^m^cr)WL^mm^ityf\^(7ymmmi>z-?\,^xm^n-t 
wmtyMt. mut. n. n'-^^w 
y\Lxr'7')ivr^ H) fr^wu/cTi^u/UTSh'^y 

(MLSS2 0, 0 0 0 P P mSJ^iOiH 
N'. N'-xh7^f-;l.xf-U>'j/T5:/) .m^mt 

n mm. -mMt^v^M,) ^mub. mmm^xa 
^iim^^n^^d:ibizX'oxn^ti^. m^ity^uco 

miiv~^uz<<. mx-mmi. se^isi-^, ± 
m^mmm(r>;^ifimfiX'oy/\^\^mzx*)ji,i^. n 
^commizx^mm^tih. 

[0047] zti(><7)mMitmcoX 0:R«sW^:trai3o 

\^xit mmim^imi,zj:m7i(.mmi mmm~m 
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>m<7)m^-^mitm\^^ , A(.mmm^, voi.b.n . 
O.9.1990.P. 563-574. wmp^(^(r> ^nwmmm 

l60Si|fi] • us • Haj , ffl*i:lbK. vol. 34. No. 10.1 - 
992.P.829-835 ^j:}£\,zW&^tlXUh. 

[ 0 0 4 8 ] ^ic, mam^Mfm^mfAt-hm^ 

h±mm3k^<r>mii^wmtt!:h%^\,z. t-i)-hwm 

'&<mwtLx\i. ±mfr)msi&Mzi.hmsm^ 
\.zw^ \.z%m^tixm^^^ i^mmt lw ^<r>i.o 
^£m^m\^ix\f. m^m^\,zx-yx±m!^i,zWL)i!,^ 

Tiizmt^tih i t ^z^-jxmm^fix^cmjfi^.^ \izm 

[0049] ±mmjmmzmm/mKLm.mi 
i}'^±mMzmmh:itimmf^j:hm^\,z\,i. s*$r 

/K. T^m^m^m\.z^tsn.^w. ^^^;ku-7 

h^hx\ ^^^^tzm^mzii-,x. hh\^\i.±m^ 
m!m\.zi->xmi^^ti:i\m^i&m^^ti 
h(ox\ mmzmxLtzWL^mm^i,zjmix\^^. 

< ^rs i a izma^mmmmtrmtR-ti , m t v^^^i- 

ftc, 0!i;t{f=^f h^ww {%±w$i m) m) ^mf^n 
[ 0 0 5 0 ] i3F* i\^mmm^b Lxii. mm^. 

mi:k^ < x^ h wsmjmxhh z t mt l\>\ 
mmmmmttxii. ^^(DUMcoum^m^'^iz 

coM-^mm^T^mmm.i^'p^zm. mmtxm^'px 
mmi:m:$-^xm.^ ^^ii^n^<7)^Wimi:m 

ffiia-fk. yMm'm^m(r>m]i^j:t'<7)if^x'@^^-\t 
t:^. mitmmm^-f x^zmm. ^vittxm.mt: 
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'pizmxixm^xmit^itxmm tmmi^m 
^mmmxztimmzmmixmm^m 

xpmm ii-^-zr^) <7ymm imtmrn-i:^^ 
um^mifhztti^x^h, 

f¥t±m<r>mmmmmtit±^^x'hmx 
<. ^msooumaT. mt<ii5 0um\i[Txh 
0. n^-f-(xt/:±^tftii£itmmm-^j:<^j:'^xm 
A^^^^ttKizm mmLx mna^coim 
sr^$^<^^, uzti^^x. mmnmizmtxmt 

[0052] mi^cot^mii. 1-9 9«*%. L 
<{45'-9 0®ft%. X'omLKiil 0-^-8 5nM.% 

xhh. 'k7mti^m-^'htm.^'m<r>^mzw^i:i^h 
0. m-t^hbmiiffi^m^t^^TLx'ssLm\'^<r> 
mz-m^ttz-t, 

[00531 ±mmm<^mM. m?k<n>m\.zm 
Ltzmxhhzta^'mx. 3-^-50*0. mL<\t 

10~4 5°C. k*)ntL<\i\S'^AO°CXhh, z 
<r>^l,zmm-thtzi^hz\,i.. ^iJit:jsEtT;a*^MX 

^j:i£x\t. mmw^±m?¥i,znxLxm^ij*t><7>m^ 

hh\Amm(nmw<zi:'^xt\&§i'thzthx'%h. m. 

t tn-^ h 'm.xhfum'mmh^j:^^ . 
[0054] ±wmmm^±m<^P wt. as2~ 

lO-CfcO. »iL<J43~9. J:>)»iL<l44~ 

8 . 5 t*s> . wx'hiummt t 

v\ pmm^-nmi. ±m'rfmzi:i\^^m'B<7ipm^ 

^r&2rfflV^l.co*U < . ^m^z\i±wmA^z2. 5fg 

<^^i.zmx,imA^^t\itx-\-^w^Lfz(r>t>^ 

[00551 ^'itm^m^^m\^tzm^<7)^^m<^ 
mm.\t. ^m'&'^'mm-^mmhztxwmm 
T&o. muf. m'^^^^Lx. mtmM. ^.<n 

\.zii\yx\i. ^m<r>mmmmx''^ti:hfihzt 
i3^'m^£<^x\ ^■9fmmmf<^'jtmmmi. mm- 
ifiWzixh ^ffm. ^^xh hzb -b^imxh 1. . ^ 
ib\ ztity<7mwffmw,zwxx . 'ifmimi.zmwt:ik 
mwFt LxMm-^^^^<r)t Lx\i. mfi^'ftrnt 
^mmi {±Wk^<7)±mm^mtfz^ii9L^m±m m 

[00561 
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[0057] mmmi 

M^T. (Bacilluseditabidus-U iTLBfa^ 1113449 
cOie^BSr, if^^}^rY>m^mriM)Q . 5 

mAFeiummMm^dmxM im m) o. 01% 
( v^-f ) s:^tfi/30Mu yfmmm ( ph 5 . 

8 ) <7)m^m2 0 0 m 1 ^3 7'azX 1 0»MtgS 

L. ^^mm^mmz^^timmm^nti. zmm 
m^m'C^m^zx*). :^mncoMmiiittm±m^z^m 
itz, B^m^i}X'm.m^^titzmmyiiizxmnt 
i&mmi>zx immi^mm^: 3mm*)mL. ^m±m 
t:-H^i.zm^itim^mmt^mti, --nx-. 2«ft% 
Tjv^ym^v'j ^Amm5 om 1 mmt. 

igm*^3 0m lcr)»i?7Kl:S^Hit^cc7)*>^ ±122 

- (•fe;Pv;?.^'-CM-l00, 7X7y«t)i!)fc 

T 1 5 , 0 0 0 r p mXim L^xti^h . ±12^ • TjV 

^ymi- h 0 ^j^M-^mmtn uz , i ^mizmmmm 
$r 1 5 0 r p mt3 wc ^(,iz3 o^mmmmi^t: 

)i^-xm. mmm^^mmmmm^L. m 

[0058] -ijx\ iMmmzxmmAicni^h o iz±. 

[ 0 0 5 9 ] ^^i. mwimi^Acommnrnzhi^x. 

i^m±.mi:-H^I>Zf^Lfzdm&MmA(.8 0m 1 tcdi- 

[0060] c^^i% ±is«*tgii!) 

1 5 0mUC^S:3%ii«i:'5rl.ct^{ZjOi.. JD^^ 

[0061] c ^ T)vm±m<7)fm : m±^My ^ )v 
A (1*) m-mnmmt^tywsx.fz±m:'m:^ 

1 ji^Ktiai^. 10 0 0KgS:li:frf*c<7)|f®li(;:ai$ 
3 0c ViX:m-'\,zrm. NH4Fe(III) ■ EDTA {W&i^kl. 
%m)W) l%^M7 50U>y h/PSrUpfpf^, 

^uz. ^(^^mi±m:m^\izxvmimmkL 

fz, ZfliEmmm±^tn^, F«>ia<^J!S®*^'7 0 cm 
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X 5 Oc mT'^§*M 0 c mffimijWX'^iZ y 
llb&mt^(:i5c m(r)-^^izWm\^<f\^<^fzib<0:^ 
-yN'-7D-pai?Li: ^iS(t^c?i?^^t'§g|t:^$ 3 5 

•C E DT A-Crf^L^SjP3±«S:tl/i. 

[0062] ^mm±mmm<r>^T)V'mi^^m') m i a 
X/ 2 iZTTsitzm^x^m^u r ^ sii^-ri, ^ t;h« 

iiSaSrfflv^^c. ^^il-riJ^JUri,zii. f]m)l 5m 
mT:g$3 5cm(^?i^J!at'^(7)-^$r|^b. mttzM 
ItZfMiHt LXUmS mmOyHi: 5 mmH^rt: 1 fflc^J 
■^X-^^2 0cmt,zhtz^xmiUzh<^^:m^. 
;HlIlR>'^-f r^Zlt. [^'im 10m m-C:^$ 35c mcO?g! 

mm(7)?L?: 3 mmEH:^r(C 1 ^@c7)Sf|-&T;g$ 2 0 c ml^i? 

±mmc^im'P^mzmm±m^cr>^^*^2 5 c mi:^ 

!> cfc 0 tcic^fL^Tfc ixnx^^. ^ T;^aA^^M r 

lr4"i:4cLT^12 0 cm(7)p3^g|5{c8fflcO^T;HlIJR 
AM rSr±«|^<7)«g$*^ 3 5 c m-CiiJJ^iaiiStiiRAIL 

iTizLxmmuz. 
[006 3] (.±mmmum') 

Um 1 : S^#:C $rftl^2 0 S D 'J «y h;PcO^X' 
^feAfflv^Mr(^3iOC:^. SteK?L^jitTEDTA?^gS±JS 
^tifl^l&U;^. -:*r.ll|JRfflAM7-C«iEliRPco±mw 

mmz^x^ynzx -ox\&x:r:^mxt&WiLx^fzm 

V)\^x'$>r,tz. mimamsizmm^tifz, zcomm 
miziim^mmi^mms $ u u «y h/pofj^f iii<^>ii 

i*®j2 : ifiiii tziov^-c. m^mmcoRh'oizmm 
(omi^ mni^At:m\i^tzmiiMmi tntmmtm 

i^X'mi2t:rf^j:'ofz. 

(omm-^^mi^ immi:m^^tzmmmii tm 
tumtmi^xwisis im-^tz, 

•.umnzt5\.^x. mi^smmff)ith*)i>zms. 
mi^mmAt:m\\ ^ (>izmm<r)mm^mmD 

'o^^mmt: 2^ {m4 o s u 7 h/w) i: uzm 
imik 1 i: n mmtmxmi4 imr>tz. 
mm -.mmizii^^x. mifmmwACT^mz^ c^izm 
&com^%tm\Dn\iixA+DM-^i^t ixm^K 
aAfflvNM r^(r>m'o ^^mmt: 2fg (ttB#2 0 s u u 

«y t LJtm^MilCi^l i:|S]t:gai:^f^-C-SSS^5 
S:^T^-5/c. ttz. ^WIk<^itWmmi:'thfziibl,zmi 

[oo64]i«iiiBj[&f^5. 1 oat/2oastc#iSf4 
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P(>±mt: 5 g-f-^m 5 0ml c^«S?*{3!gS • 



[00651' 









5 Bsais 


lOBitfSr 


20B§iaft 








100 


99 


99 




mmmwc 


20Ml/h 


80 


66 


60 






2(kl/h 


76 


69 


54 






2(kl/h 


66 


57 


51 






40id/h 


SO 


41 


28 






4Q«l/h 


SO 


45 


38 



[ 0 0 6 6 ] ^ 1 i,z^Lfz^%m<7)ijmi,zxmm±m 

EDTA<o^». {mi}(m(>tihi)K isna-cti. m 
wmmztB.m'txm^'^h mmA) iitaz 
x-ox. mw(r>mmmm^x'h'oxh±m'^<7)EDT 
Amm. i&mmm^tx^^i, ^(>iz.mi3v 
a. ^mii>i^ttitzm mmmm^^^^tizx 

$^^•cv^l., miAX'ii. m mm^^Abmrnmrn 
rnDbm-^ixm^'-^x. ^mm<^miiimmmmth 
iibizx-yXEDTAmm. i&mmm(>izm±t^ 

\<zM!,^mm(r>ht^z^\.zmx.t:>ixx\^h^^z 
xm. ^mi<r)m^tliWSR<n^^z\i^ tsLhWMc 

Ltfiti^t i> mfX'X \^^tt<^.^tix\^h.\ ^-fii^iz 

[0067] 

ffl^$raAffl^^M ri}^'^^m±m^i>z^xLxi^mmi 
5rff^i5-*. w^m^ur<Dmmizm-ft:mum^ur 
i)^hmmyi^mutx. Mz±Mm±mm^ix 



i^<o s^m^c^mrnhMimkituzmizx 
'ox±mmmm^mmmi>zmm'^x . mmm: 

mmmTK^Eim^mmi-tcox'. mmsm^mmcom 
mAi:^mziSMthz.btiK't. ii^-^^mmcrmmz 

[01 ] ^%^R(^mm.mmmm^^-mmmim 

[02] mii,z^uzmmMmwM&<^-mmmm 
^mx'h^. 

1. mxm^ur 

1 1 . ^m. 

12. ^AP 

2. HlJRfflyNMr 
2 1 . ©AIL 

2 2. HIIRP 

3 1 ±mmmmyiimi^mm^ 

3 3 mmm^±mimmyiimmm 
3 5 mws 

3 6 tmm 

4 . m±m 

4 1 . 

L EiiRfflAMr. ^Affl>''«-<ric7)prF4i8ai5isi<os 
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